PATENT ABSTRACTS OF JAPAN 

(1 1)Publication number : 2001-244223 
(43)Date of publication of application : 07.09.2001 



(51)lnt.CI. 



H01L 21/304 
B24B 37/00 
C08J 5/14 
C08J 9/32 
// C08L10l:00 



(21 Application number : 2000-053489 
(22)Date of filing: 29.02.2000 



(71 Applicant: HITACHI CHEM CO LTD 

(72)lnventor : ICHIMURA SHIGEKI 
MUTO KUNITERU 
OSE RYOJI 



(54) POLISHING PAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polishing pad where fluctuation 
in polishing speed and accuracy is small even if the thickness of the 
polishing pad is reduced by dressing. 

SOLUTION: This polishing pad is used for polishing a surface, particularly, 
for flattening a semiconductor wafer or forming wiring, and consists of a 
macromolecular porous body. In this case, the polishing surface has at 
least one independent bubble per cm2 with an average hole diameter of 
0.3 mm or more, and at least 100 independent bubbles per cm2 with an 
average hole diameter of 0.1 mm or less. 



•t- 

A 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 



BEST AVAILABLE COPY 



[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent 



* NOTICES * 
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[Detailed Description of the Invention] 

conductor wafer and wiring formation, and a chemical operation. 

densification of the accumulation co nsistency tha ^ r ' s £ Thj approach grinds with a scouring pad, 

As a scoudng pad used fc this pofeh wh* 1^^^^*^* 

^r;raSfSs« 

process, in order to supply a slurry to a pad front face ' * p d js * ing t0 n0 | d a slurry, as generally 

For example, he forms a hole 2 in , the fron tfa« .of ^f^ r ^^ r ^ Ltinues all over a scouring pad 
shown in drawings and drawing^ As this hole Z *J2 punching processing etc. after fabricating 

at intervals of 5mm, and is formed, for example. Th jh*2J ^T a ti ve mateSooth, establishing the slots 3, such 
foaming polyurethane Moreover, in order to rnak supply o ^^^^ in ' th e front face of foaming 

S,?^ - for this s,ot 3 ' preparing by cutting etc ,s 

[ after fabricating urethane foam ] common. 

[pSm(s) to be Solved by the Invention] By 5» - ^ 

processing after shaping of urethane foam if magn tude of a f^JJ™* the above - me ntioned example -- a hole - 
Spares the hole of 1.5mm of diameters at "^^^^SffiXs and time amount. Moreover, 
P a number amounts to hundreds of or more places, ^I^^^^SJ rate by the loading accompanying 
dressing to which a scouring pad is called a dressing KLmed While it is effective in a 

polish or the polish precision fall by wear ^^S^ ^fSSJXh and being able to regain polish precision 
new polished surface appearing in a scouring pad front face ^^^J^™ tnere 9 fore the depth of a hole 2 or a 
and abolish rate, the thickness of a scouring pad , decrease ^J^^SaS^ the hole 2 and slot 3 will 

a semi-conductor wafer and wiring formation, and it consist » * a "P™ £° |osed c y ell of an average aperture 

[ 100 //cm ]. 
[0007] 



driwing 2 (refer to S an draw na ?TL°hT ° f ? ape , rtUre in homo 9 enei ty as shown in gVawing 1 and 
a^rTpJeferabTy ^closed S^Ji^St ^ r ° taerVBd ' ^ ™» °f a O.S^nVaverage 
closed cell with 2 and an aperture sma? 2 5 oT^tT ^ JW ° " m ° re [ per piece/cm 3 11 is desira °'e, the 
average aperture comes ZZlwZlple^ l ^ ° r ^ a ° d the thing of a 0 -01-008mm 

supply function to the whole fieU of an abZZeZ^fat?Z T [ f 10 ° f /Cm L By ' 6SS than °' 3mm ' the 
polish rate becomes slow. Moreover, if the S Seter o a c2^ 9 J ° f ! C '° Sed Ce " ° f an aperture 1 and a 
maintenance capacity of an abrasive material* II Snf a l , t ° f a " aperture exceeds °- lmm ' sir, ce the local 
[0008] As the quality of the mS of the 1c 12 " d 3 P °^ h / ate Wi " become slow ' ■ is n <* desirable, 
especially no limit, Z hermosS ^S^f^S" ^ ^LT 9 thiS invention ' a,thou 9 h there is 
polyester resin, POlyurethane ^ If the V « an epoxy resin, 

be mentioned. Also in these, polyu ethane resin is SiSSl?' "V?"' melamine resin ' etc wi » 
also by using the foaming agent with which Dart iS?^ a stance, and desirable. Although it is possible 
apertures differ, the big closed ceTof a "To^f j^^J^ T",! "!* 35 the C '° Sed Ce " ob ^ with whic " 
macromolecule porous body^ribu^ f C '°f! d C f " ° f an aperture 03,1 consider a * the 

and ^ m t0 the^ermose*^ pla ^ empty capsid of a minor diameter mix 

S -ZraTemT a ate, an azo system compound, a 

compound, - it can use - these - the base ?2 mSE L^m i P ' 3 tnaZOle com P° und ' a "d a nitroso 
the porous body which has about lTtoS^^S^S^- " ",**** f ° r ^ " 2 Weight sections " 

particle which consists of acrylic es in an SZS ^'"f ,S ob ained - ^ a P |astics empty capsid, the 
empty capsid which consists^ COpoymer ' pheno1 resin ' etc. can be used. The 

the point that a configuration will be able S^SS^jSTS 5° " *T ?V* US6d from 

- the base resin 100 weight section -- receiving r FT T, V? I a " S00r1, as the loadin 9 s of this empty capsid 
preferably. 9 00 reCe ' Vm9 " 05 " 5 we, 9 ht sectl0n " 1"3 weight section combination is carried out 

Po-s body which has the closed cel. group from 
scouring pad decreases by wear shce the bic ^clo^d r. i^rT ^ ? 6 after another even if tne *ickness of a 
distributed over homogeneity?^ ^^^^^7?^ ^ ^ S ™" C '° Sed Ce " ° f an aperture are 
pad, and the variation^ polish ^ffl^^ -ring 

^cSl^ < !X^ mP 5' the , m0de ° f ° Perati0n 0f this invention is ex P |a 'ned below 

^0 C mSi^ examp,e 1 table 1 in a vacuum housing 

of 10mm, it heat-treated in the ™eLosta fo *£S^JL C u nd ° btaining mold S 00 * with a Sickness 

sliced in 2mm thickness ^ at 80 degrees C * 

Table 2 is shown. Moreover, for the corner son it wa ™S ' ™i Spe ? Cat,0n of the scourin 9 P ad obtained in 
polyurethane resin as a foaminq aaentJH^,^^ from the urethane foam which used water for 
about the case where th^^^S^^T^^- ' and COmbined and carried out a.so 

wrapping machine made from Japanese ^ SS^- mmw^ * ~ * 00 S ' 0t 3 " The 

^a^r e 
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Polyol: High cast N4014A (trade name) 

Poly ISOSOANE-TO: High cast N4014B (trade name) 

Empty capsid: Microsphere F-80 (trade name) 
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[Table 3] 
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[0015] 

[Effect of the Invention] Even if the thickness of a scouring pad decreased with the dressing, according to this invention, 
it became possible to offer a scouring pad with little variation in a polish rate or polish precision, so that clearly from the 
result shown in Table 3. 
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CLAIMS ~~ ~ " " ' ~~ 

[Claim(s)] , 

EST ronS rin9 Pad charac t erized fa y u bein 9 the scouring pad used for the surface polish on the front face of a 
body, consisting of a macromo ecule porous body, and the polished surface coming to have the closed cell of an average 

moreTlOO /7cm? ^ *" * * ° r mWe [ Per PieCe/Cm ] ' and an ave ' age aDerture °- lmm ° r 

E^SiT^ SC0Urin9 , P3d , according to claim 1 wit h which a mean diameter serves as foam of the thermosetting resin 
SUSS f macromo ^ cu,e P° rous bod y h ^ the closed cell of an average aperture 0.3mm or more two or more [ per 
piece/cm ] from a plastics empty capsid 0.1mm or less. 1 P 

SlviTeS^fSn ;Z P hth aCC 2 rdin i t0 ? aim 1 ° r 2 Wh0se plastics em Pty ^psid the foam of thermosetting resin is 

EnXSST h m h i Chem 'f try f0ammg agent ° r water was made to foam a s a foaming agent, and is an 
acrylonitnle-vinylidene-chlonde copolymer. ' 

SnducSr ^^afeXK aCC ° rdin9 10 C ' aim 1 10 3 **** P3d * What iS USed for flattening of a semi " 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] The top view showing one example of this invention. 
[ Drawing 2] The A-A sectional view in drawin g 2 . 

[ Drawing 3] The top view showing an example of the conventional scouring pad. 
[Drawing 4] The B-B sectional view in drawing 3 . 

[Drawing 5] The top view showing other examples of the conventional scouring pad. 

[ Drawing 6] C-C sectional view in drawin g 5 (in drawin g 3 -6, the configuration of the detailed hole which is produced in 

the case of urethane foam is omitted) 

[Description of Notations] 

1 Scouring Pad 2 Hole 

3 Slot 4 Polished Surface 

5 Major-Diameter Hole 6 Minor Diameter Hole 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the scouring pad used for the method (henceforth the CMP 
method) of grinding with the combination of the mechanical operation used for surface polishing, especially flattening of a 
semiconductor wafer and wiring formation, and a chemical operation. 
[0002] 

[Description of the Prior Art] It is increasingly performed with multilayering according [ a semiconductor wafer ] to the densification 
of the accumulation density that it is becoming important to finish the surface evenly and it grinds the surface of a semiconductor 
wafer by the CMP method for the reason. This method grinds with a scouring pad, supplying the slurry which consists of an abrasive 
material and a chemical entity to the surface of a semiconductor wafer. 

[0003] As a scouring pad used for this polishing, what carried out impregnation of the polyurethane resin to the nonwoven fabric, 
and the thing which consists of foaming polyurethane resin etc. are common. Generally the field of the side which grinds the 
semiconductor wafer of these scouring pads is hard, and the thing before and behind 55 is used by Shore D specification as a degree 
of hardness. 

[0004] Moreover, although the silica slurry which made water usually distribute a particle-like silica is used in a polishing process, in 
order to supply a slurry to the pad surface at homogeneity, processing is carried out to the pad surface. For example, he forms a hole 
2 in the surface of foaming polyurethane, and is trying to hold a slurry, as generally shown in drawing 3 and drawing 4 . As this hole 
2, the hole 2 of 1.5mm of diameters continues all over a scouring pad at intervals of 5mm, and is formed, for example. This hole 2 is 
formed by punching processing etc. after fabricating foaming polyurethane. Moreover, in order to make supply of an abrasive 
material smooth, establishing the slots 3, such as the shape of the shape of a grid, a radial, and a concentric circle and a curled form, 
in the surface of foaming polyurethane, as shown in drawing 5 and drawing 6 is also performed. As for this slot 3, preparing by 
cutting etc. is [ after fabricating urethane foam ] common. 
[0005] 

[Problem(s) to be Solved by the Invention] By punching processing or cutting, a hole 2 or a slot 3 is formed by post processing after 
shaping of urethane foam, if magnitude of a scouring pad will be set to 600mmphi supposing it prepares the hole of 1 .5mm of 
diameters at intervals of 5mm like for example, the above-mentioned example ~ a hole — a number amounts to hundreds of or more 
places, and processing needs big costs and time amount. Moreover, dressing to which a scouring pad is called a dressing as a cure of 
the fall of the polishing speed by the loading accompanying polishing or the polishing precision fall by wear [ un-homogeneity / 
surface / pad ] is performed. While it is effective in a new polished surface appearing in the scouring pad surface with the dressing, 
and being able to regain polishing precision and polishing speed, the thickness of a scouring pad decreases along with a dressing, 
therefore the depth of a hole 2 or a slot 3 decreases. If the depth decreases, since the amount of the abrasive material held in the hole 
2 and slot 3 will change, the polishing speed of a semiconductor wafer and polishing precision change, and cause variation in 
polishing quality. This invention was made in view of this actual condition, and even if the thickness of a scouring pad decreases 
with a dressing, it aims at offering a scouring pad with little variation in polishing speed or polishing precision. 
[0006] 

[Means for Solving the Problem] That is, this invention is a scouring pad used for surface polishing, especially flattening of a 
semiconductor wafer and wiring formation, and it consists of a macromolecule porosity object and is related with a scouring pad 
with which the polished surface is characterized by coming to have a closed cell of an average aperture 0.3mm or more a closed cell 
of 2 or more [ per piece/cm ], and an average aperture 0. 1 mm or less two or more [ 1 00 //cm ]. 
[0007] 

[Embodiment of the Invention] When the macromolecule porosity object concerning this invention contains closed cell 5 big group 
of an aperture, and closed cell 6 small group of an aperture in homogeneity as shown in drawin g 1 and drawin g 2 (refer to drawing J. 
and drawin g 2 ), and the cutting plane is observed, The thing of a 0.5-2mm average aperture preferably the big closed cell of an 
aperture 0.3mm or more Two or more [ per piece/cm ] It is desirable, the closed cell with 2 and an aperture small 2-5 pieces/cm is 
desirable 0.1mm or less, and the thing of a 0.01 -0.08mm average aperture comes to have 300-800-piece [/cm ] 2 preferably two or 
more [ 100 //cm ]. By less than 0.3mm, the supply function to the whole field of an abrasive material falls [ the big diameter of a 
closed cell of an aperture ], and polishing speed becomes slow. Moreover, if the small diameter of a closed cell of an aperture 
exceeds 0.1mm, since the local maintenance capacity of an abrasive material will decline and polishing speed will become slow, it is 



not desirable. 



polyurethane resin, JISHIKURO ** NTAJIFN reZ XLi ■ Y lllustrated > an e P°xy resin, polyester resin, 

these, polyurethan; resin as ^Sl^^^!SS^S% I T? T2 rCSin ' etC wiH be mentioned - Also in 

with which partiele size differs a a niansS S S Z!" * 15 P 088 ™ 6 als0 ^ usin § the foa ™g a gent 

aperture and the small closed cell of an anenure ca ^^Z^^"**?* d ! ffer > . the ** **« cell of an 



by wear, since the big closed cell of an a£Z ^!u^ZSSSt£5^ T ° f * SC ° Uring pad decreases 

necessary to prepare neither a hole nor a slot sreriallv 1iT Si ? , i P d,stnbuted ov <* homogeneity, it is 

a^emiconductorwafer and vti^t!SSi^!cT SC ° Unng P ad > and th * variation in the polishing speed of 

[Example] Based on an example, the mode of operation of this invention is exolained below 

^te^ show tenable 1 in a vacuum housing for 10 

treated in the thermostat for 60 minutes md^nadftnVZT 7 f^T* mM 8 °° ds with a thickness ° f 1 °™n, it heat- 
and considered as the scouring pad The S^ESS^S? * ^ f 8 "" C * Sliced in 2mm thickn «s after that, 

comparison, it was made f^^S^^^^^^^^ * ^ fa the 

conventional technology, and combined and carried out 2 »E2 I P Y u ! resm 35 3 foamm S a S ent 38 a P roduct of the 
dffiving^ , and the case where ^^^T^^^J^ *T " & ^ 3 35 Sh(>Wn in ^^ 5 ~ «> 
1 ODVT) was equipped with the scouring pad ^k^S^^^Jf" i NGISU (tndc n3me: IMPTEC 

polishing and 2 minutes, fumed silica JKcSS 2% of the we ihf al fh^VTT' , fre W 60l P m > and 2 minutes, for 
formed in the silicon wafer using the silica slurry of pH 11 was nerm™^ S , g °/ the S,1,COn the ™ al oxidation film 
shown in a table 3. ^ P 38 P erformed on condit.on that the dressing. The obtained result is 

[0012] 
[A table 1] 
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Polyol: High cast N4014A (trade name) 

Poly ISOSOANE-TO: High cast N4014B (trade name) 

Empty capsid: Microsphere F-80 (trade name) 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation 

3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] ~~ ~~ ~~~~ ~" — — 

[Dmwjngjj The plan showing one example of this invention 
lUrawing.2] The A-A cross section in drawing 2 . 

ffirawingj] The plan showing an example of the conventional scouring pad 
©rawing 4] The B-B cross section in drawing 3 8 P 

rDrawfnf S ?? Pl3n Sh( T g ° th , er eXamp,eS ° f the conven ti°nal scouring pad. 

ISfan^^^ 

[Description of Notations] 

1 Scouring Pad 2 Hole 

3 Slot 4 Polished Surface 

5 Major-Diameter Hole 6 Minor Diameter Hole 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A scouring pad characterized by being the scouring pad used for surface polishing on the surface of a body, consisting of a 
macromolecule porosity object, and the polished surface coming to have a closed cell of an average aperture 0.3mm or more a closed 
cell of 2 or more [ per piece/cm ], and an average aperture 0.1mm or less two or more [ 100 //cm ]. 

[Claim 2] A scouring pad according to claim 1 with which mean particle diameter serves as foam of thermosetting resin with which a 
macromolecule porosity object has a closed cell of an average aperture 0.3mm or more two or more [ per piece/cm ] from a plastics 
empty capsid 0.1mm or less. 

[Claim 3] A scouring pad according to claim 1 or 2 whose plastics empty capsid foam of thermosetting resin is polyurethane resin to 
which a chemistry foaming agent or water was made to foam as a foaming agent, and is an acrylonitrile-vinylidene-chloride 
copolymer. 

[Claim 4] A scouring pad according to claim 1 to 3 whose scouring pad is what is used for flattening of the semiconductor wafer 
surface. 



[Translation done.] 
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